The aim of the present study was to determine the incidence of alopecia and related factors and the healthrelated quality of life (HRQoL) in high-school students in rural areas of Eskisehir. This was a cross-sectional study.
A dolescent (adolescence) period is a process in which rapid physical, biological, psychological, and emotional changes are experienced during transition from childhood to adulthood. The World Health Organization (WHO) defines the 10-19 age group as the adolescent period, and this period may vary from person to person; it is difficult to confine the adolescent period strictly within a certain age group because of the sociocultural and socioeconomic characteristics of the societies, geographic, and seasonal features of the living place and dietary habits of the communities [1] [2] [3] [4] .
According to the WHO' s definition of adolescent, it is reported that 1 out of 5 people worldwide is in the adolescent age group, meaning approximately 1.2 billion people. Globally, 85% of adolescents live in developing countries. In most countries, adolescents account for 20%-25% of the population, whereas the adolescent age group accounts for 16.8% of Turkey' s population [4] [5] [6] [7] While hormonal changes in the adolescent period cause physical growth and pubertal changes, significant psychosocial changes are also seen. This change, which begins in the second decade of life, varies according to gender, person, and society [4] .
Adolescent period is a special period where both hair problems and other dermatological disorders are seen frequently because of the hormonal changes in human life and the intense life conditions of collective life as is seen in schools or dormitories. Hair problems lead to depression and anxiety in adolescents and young adults and may affect their health-related quality of life (HRQoL) adversely. Changes in the appearance and quality of hair as wearing, splitting, thinning of hair strands or vice versa, and hypertrichosis (excessive growth of hair) may be defined as hair problems [1, 4, 8] .
As generally known, congenital, infectious, autoimmune, genetic, and environmental factors are responsible for hair loss (alopecia). The known risk factors for alopecia are chronic endocrine or allergic diseases, surgery, regular drug use, nutrition, gynecological diseases, and stressful lifestyle [8, 9] .
Physicians should identify the problem or any other underlying disease that causes hair loss accurately because of the lack of self-confidence and the quality of life caused by hair loss. Although it is important to evaluate alopecia in primary health care services, it is known that many physicians fail to evaluate and diagnose alopecia [10, 11] .
Alopecia is categorized into two groups as those with and without scar, and most of them are cases with scarless alopecia. Androgenetic alopecia (AGA), telogen effluvium (TE), alopecia areata (AA), traction alopecia, and tinea capitis are grouped under the category of scarless alopecia, whereas discoid lupus erythematosus, lichen planus, infection (e.g., bacterial, viral, and fungal)-induced alopecia, and alopecia secondary to trauma or burns are also grouped under the category of scarred alopecia. According to the amount of hair loss, alopecia is also classified as diffuse alopecia and focal alopecia. The most common subtypes of alopecia in adolescents are AGA and TE [9, 10, 12, 13] .
The prevalence of alopecia in adolescents worldwide varies widely between 15.5% and 38.5% because of the diversity of societies with respect to their genetic, ethnic, and lifestyle characteristics [14] [15] [16] [17] . A field research related to the prevalence of alopecia has not been performed in Turkey.
The present study was conducted to determine the prevalence of alopecia among high-school students studying in the rural settlement of Eskisehir, to investigate the presumably related factors, and to evaluate the HRQoL of the study participants.
MATERIALS AND METHODS
This was a cross-sectional study on high-school students who were receiving education and training in high schools in four districts (Sivrihisar, Mahmudiye, Alpu, and Beylikova) situated at the center of Eskisehir province between March 2, 2015 and April 30, 2015 . The total population of the research region is 46,869 people. The region is at a medium socioeconomic level, and generally, the livelihood of the people is agriculture and animal husbandry [18, 19] .
The study constituted of high-school students grades 9-12 living and receiving education and training in the schools situated in the center of the districts of Sivrihisar, Mahmudiye, Alpu, and Beylikova. A total of 14 high schools were situated in the district centers, and a total of 2220 students were receiving education and training in these high schools. In our study, any sampling was not performed, and it was aimed to reach all students.
The study was approved by the ethics committee, and necessary permissions and appointments were received from the Provincial Directorate of National Education and High Schools. The students were allowed to attend and gather in the classes during the day and hours of the appointment. Students were informed about the subject and purpose of the study. Oral informed consent was obtained from the students who agreed to participate in the study.
The previously prepared questionnaire forms were filled up by the students themselves under surveillance in accordance with the purpose of the study. The questionnaire form consisted of four sections. Questions about some of the sociodemographic characteristics of the students were included in the first section. Some factors that are thought to be related to the presence of alopecia comprised the second section. Results of hair and scalp examination were recorded in the third section. The fourth section consisted of questions about Short Form-36 (SF-36) scale items. After completing the questionnaire survey, the height and body weights of the students were measured by the researchers. Then, the students' hair and scalp were examined by a dermatologist. The presence and severity of alopecia were assessed by examination. The severity of hair loss among those with alopecia was grouped as mild, moderate, and severe.
To make the diagnosis of TE, which is one of the subtypes of alopecia, skin pull test was performed [20] [21] [22] . According to the dermoscopic examination of hair strands, students having hair strands with a diameter of ≤39 μm, 40-79 μm, and ≥80 μm were evaluated as those with thin, normal, and thick hair strands, respectively [23] . In the present study, the criteria in the Declaration of Helsinki have been complied with.
In our study, SF-36 was used in the evaluation of HRQoL. This scale was developed by Ware et al. in 1992 , and its validity and reliability study in Turkey was performed by Kocyigit et al. in 1999 [24, 25] . The SF-36 is a self-evaluation scale, and the status of individuals within the last 4 weeks is taken as a basis. There are eight subdomains of the scale, including physical functioning, physical role, pain, general health, vitality, social functioning, mental role, and mental health. The higher the score from each subdomain, the higher the HRQoL of that subdomain [26, 27] .
Data obtained were evaluated using the IBM SPSS statistical package program (International Business Machines for Social Sciences version 20.0; SPSS Inc., Chicago, IL, USA). Chi-square test and Mann-Whitney U test were used for data analysis. Backward Stepwise (Wald) Logistic Regression Analysis was performed with some variables found to be related to the presence of alopecia. A p value ≤0.05 was accepted as statistically significant.
RESULTS
A total of 2220 students were attending the high schools in the research area. Of the 2220 students, 463 could not be found in schools during the study period, and 95 were excluded from the study because they did not accept hair and scalp examination. The study group was composed of 1662 (74.9%) students. The ages of the students ranged from 14 to 19 years, and the average age was 16.2±1.1 years. In our study, the prevalence of alopecia was 37.4% (n=622).
The study group consisted of 906 (54.5%) male and 756 (45.5%) female students, and 493 (29.6%) students were aged ≤15 years. Of the 1662 students, 349 (21.0%) were smokers, and 179 (10.8%) were drinking alcohol. A total of 262 (15.8%) students had physician-diagnosed chronic diseases. Table 1 shows the distribution of alopecia in the study group according to some sociodemographic characteristics.
Of the 1662 students, 1422 (85.6%) had been living in a core family, and 240 (14.4%) had been living in a large family. More than half of the students reported that their family was at a moderate income level. Mothers of 250 (15.0%) and fathers of 1256 (75.6%) students were employed. Mothers of 1147 (69.0%) students had received primary education (or lower level). However, fathers of 856 (51.2%) students were secondary and high-school graduates, and 927 (55.8%) students were living with their families. Table 2 shows the distribution of alopecia among the study groups according to some parental characteristics.
In the study group, 419 (25.2%) students were complaining of burning, stinging, and itching sensations on the scalp, whereas 835 (50.2%) students were using hair dryer after shower/bath, and 409 (24.6%) students were using chemical hair styling products. Table 3 shows the distribution of alopecia in the study group according to some factors related to hair health.
According to the results of scalp examination, 938 (56.4%) students had thin, 633 (38.1%) had thick, and 91 (5.5%) had normal hair strands. According to the results of scalp examination, 780 (46.9%) students had natural, 563 (33.9%) had greasy, 253 (15.2%) had dry, and 66 (4.0%) had moist hair. Table 4 presents the distribution of hair strand thickness and scalp type in patients with and without alopecia.
Among the students with alopecia, 385 (23.2%) had AGA, 171 (10.3%) had TE, 40 (2.4%) had triangular (TAA), 37 (2.2%) had traction, 17 (1.0%) had scleral, and 4 (0.2%) had androgenic alopecia. In the study group, the distribution of students with alopecia according to alopecia subtypes is given in Figure 1 .
In the study group, the results of logistic regression analysis that is performed with the variables (sex, age group, smoking status, presence of complaint in the scalp, hair thickness, and scalp type) found to be related to the presence of alopecia are given in Table 5 .
In our study, according to the results of logistic regression analysis, gender, presence of scalp, and type of scalp were found to be risk factors for the incidence of alopecia.
In the study group, there were no differences in the scores obtained in the subdomains other than the general health, vitality, and mental health subdomains. Table 6 presents the distribution of the median scores obtained from the subdomains of the SF-36 scale in the study group.
DISCUSSION
Alopecia, which can be seen in men and women of all ages, is a dermatological problem observed in approximately half of the people throughout their lives. Although alopecia is not a life-threatening condition, hair loss can often lead to adverse social and psychological consequences due to the fact that hair is an important social communication tool, and hair loss adversely affects selfconfidence and the quality of life of individuals [10, 11] .
Owing to the increase in androgenic hormonal activity and psychosocial changes, the incidence of alopecia in adolescence has increased significantly [4, 28, 29] . In our study, the incidence of alopecia was 37.4%. In studies conducted in various countries, the incidence of alopecia in adolescents has been reported to range from 15.5% to 38.5% [14] [15] [16] [17] . The reasons of the different results reported in various studies may be considered as the differences in sociodemographic, ethnic, genetic, and lifestyle characteristics of the societies in which the studies are conducted and the differences in the diagnostic methods used. AGA is the most common alopecia subtype in adolescence and afterwards. Androgenic hormones trigger alopecia by miniaturizing strong terminal hairs, and as a result, alopecia is expected to be more common in men [29] [30] [31] . In our study, the incidence of alopecia was higher in male than in female students (p≤0.05, odds ratio (OR)=1.367). Paik et al. and Xu et al. reported similar results [32, 33] . Agirgol et al. reported that there is no relationship between the frequency of alopecia and gender [34] .
There was no correlation between the frequency of alopecia and age group in the study group (p>0.05). 
Kyriakis et al. reported results similar to our study [35] . Price et al. reported an increase in the incidence of alopecia with aging [36] . Kim et al. reported that the incidence of alopecia in the 14-18 age group is higher than that in the 10-14 age group [37] . In our study, the relationship between the age group and the incidence of alopecia could not be determined due to the fact that the age groups were very close to each other. The poor socioeconomic status of the family and the poor environmental characteristics of the living place are risk factors that increase the incidence of alopecia [38] . In our study, there was no relationship between the incidence of alopecia and family type, family income level, parental working status, parental education level, and place of residence (p>0.05, for each). Similar studies have reported the lack of any correlation between the socioeconomic characteristics, such as family type, family income, and parental education, and the incidence of alopecia [39, 40] . Since the schools included in the study were in rural areas and the individuals living there had similar socioeconomic and environmental characteristics, any correlation between the parental characteristics and the incidence of alopecia could not be found.
The chemical substances contained in the cigarette can cause free radicals to break down the capillary structure, reduce the blood supply, and impair nutrition of the hair follicles. Alcohol consumption can also damage the hair follicles by increasing oxidative stress and reducing protein synthesis. Smoking and alcohol consumption may cause alopecia due to these reasons [41] [42] [43] [44] . Simi- North Clin Istanblar studies have also reported the lack of any relationship between smoking and alcohol consumption and the incidence of alopecia [43] [44] [45] [46] . Mosley et al. reported that the incidence of alopecia is higher in smokers [47] . Severi et al. reported that the incidence of alopecia is higher in alcohol consuming individuals, and that alcohol consumption is associated with AGA, especially involving the forehead and vertex, and not related to the other types of alopecia [43] . Owing to the smaller age of the students in the study group and the time required for the observation of the cumulative effects of cigarette and alcohol on alopecia did not pass, the relationship between smoking and alcohol consumption and the frequency of alopecia might not be found in our study. 
Chronic diseases, such as hypothyroidism, hyperthyroidism, thyroiditis, hypertension, and diabetes, cardiovascular diseases, anemia, vascular structure, and autoimmune diseases cause T lymphocyte-mediated hair follicle damage and increase the risk of the development of alopecia [48] [49] [50] [51] . There was no significant difference in the prevalence of alopecia among patients with physician-diagnosed chronic disease (p>0.05). Similar results have been reported in various studies [28, 52, 53] . Akbas et al. emphasized that the incidence of AA is found to be higher in patients with autoimmune thyroid diseases, atopic dermatitis, vitiligo, pernicious anemia, and chronic AA [19] . In the present study, the reasons of not finding a relationship between the presence of chronic disease and the incidence of alopecia can be related to the small age of the students, the onset of chronic illnesses in general in advanced ages, and the cumulative emergence of the alopecic effects of chronic diseases. Burning, stinging, and itching sensations felt on the scalp can be caused by scalp lesions, and these lesions may lead to impaired nutrition oxygenation, and integrity of the scalp. In addition, the presence of a complaint or lesion involving the scalp can cause mechanical trauma because of the continuous playing with the hair and scratching of the scalp. It is expected that the presence of complaints related to the scalp will increase the incidence of alopecia due to these effects [19] . In the study group, the frequency of alopecia was higher in those with complaints related to the scalp than in those without (p≤0.05, OR=1.303). It has been reported that the incidence of alopecia is higher in patients with symptoms, such as pruritus, burning, and stinging sensations, felt on the scalp and those with sensitive scalp skin [19, 54, 55] .
The use of a hair dryer, especially at high temperatures, is known to induce alopecia by causing deformities and fractures in the hair shaft. The use of a hair dryer at high temperatures to shape hair causes the hair follicles to burn, creating a special type of alopecia called "hot comb alopecia" [56, 57] . In the study group, there was no difference in the frequency of alopecia between the hair dryer users and non-users (p>0.05). Whiting et al. and Jan et al. reported that the use of a hair dryer at high temperatures causes alopecia due to its traumatic effect [58, 59] . Since the students participating in the study group used a hair dryer at low temperatures to dry their hair after a bath/shower, not for the purpose of hot combing, we did not find any difference in the incidence of alopecia between users and non-users of hair dryers.
Chemical hair styling products, such as jelly, grease, and hairspray, can lead to alopecia by causing irritation and allergic reaction on the scalp and destroying keratin protein, an important component of the hair strand [60, 61] . In our study, no difference was found in the incidence of alopecia among those who used and did not use chemical hair styling products (p>0.05). Similar results were reported in the study by Gummer et al. [62] . Draelos et al. and Zviak et al. reported higher incidence of alopecia among users of chemical hair styling products [63, 64] . In the present study, the reasons of not finding a difference in the frequency of alopecia between users and non-users of chemical hair styling products may be related to our study group being composed of adolescents. In addition, owing to the shorter follow-up period, we could not observe the side effects of these products, and our study population living in rural areas could not afford for these products due to economic concerns.
Thin hair strand is a sign of miniaturization in the hair follicle, causing the hair to become more fragile, and may lead to alopecia. The development of alopecia is facilitated with greater volume of hair loss with aging in people with thick hair [65, 66] . In the present study, there was no relationship between the thickness of hair follicle and the frequency of alopecia (p>0.05). Several studies have reported that the incidence of alopecia is higher in those with thin hair strands [67, 68] . Courtois et al. and Barman et al. reported that alopecia is more frequently detected in patients with thicker hairs [65, 69] . Different results obtained in various studies may be due to the difference in examination methods.
The sebum, which is produced by the sebaceous glands in the scalp, has a rich fat content and protects the scalp from mechanical trauma as it acts as a physical barrier by providing the lubrication of the scalp. In case of excessive secretion of the sebum, the hair follicles may become clogged, and the oxygenation and blood supply of the hair may be reduced with the potential increase in the risk of alopecia [70, 71] . In the study group, the incidence of alopecia was higher in patients with oily/greasy hair (p≤0.05, OR=1.586). Ronny et al. and Pireard et al. reported that alopecia is more common in those with oily-haired skin [72, 73] . Banka et al. reported that any correlation is not found between the incidence of scalp type and alopecia [74] .
Owing to the increased activation of androgenic hormones during puberty, terminal hairs in hair follicles can turn into miniature hairs and induce the development of AGA. It is known that changes in thyroid and androgenic hormone metabolism play an important role in TE etiology. The most common alopecia subtypes due to hormonal changes occurring during and after adolescence are AGA and TE [28, 30, 75, 76] . In the present study, the incidence rates of AGA and AA were 23.2% and 10.3%, respectively. In some studies, the incidence rates of AGA and TE have been reported to range between 13.1 and 24.5% [32, 36, 77 ] and 1.6 and 59.7%, respectively [19, 78] . The reasons of the different results reported in various studies may be due to the sociodemographic and ethnic characteristics, lifestyles of the study populations investigated, and different diagnostic methods used in these studies.
Since the body' s perception of people is negatively affected by alopecia, their self-esteem decreases, which is known to affect the quality of life adversely leading to psychological and social problems [11, 79] . In the study group, the SF-36 scale scores indicated the presence of a worse quality of life in the general health, vitality, and mental health subdomains of patients with alopecia (p≤0.05, for each). In the other subdomains of the scale, no difference was found with respect to the quality of life among those who were not identified with alopecia (p>0.05, for each).
Gulec et al. reported poorer quality of life in the subdomains of vitality and mental health in those with alopecia [80] . Hollanda et al. reported that patients with alopecia are found to have poorer quality of life in the mental health, mental role, social function, and pain subdomains [81] .
Conclusion
In the present study, owing to the high prevalence of alopecia, we deemed it appropriate to conduct health education studies, to integrate hair and scalp examinations into school screening programs, to direct students with alopecia to the dermatologists, to make students with fatty scalp to wash their hair regularly to improve the quality of life of the students in the research region, and to increase the awareness of students so as to increase the rates of early diagnosis and treatment.
